Introduction
India has the second highest number of tobacco users in the world with 229 million users behind China's 311 million. 1 This high tobacco use has implications for India's chronic disease burden manifesting as cardiovascular diseases, lung and oral cancers and respiratory illnesses. 2 Tobacco use in India is unique compared to other contexts for three reasons-diversity in forms of tobacco used (cigarette, "bidi" and smokeless forms), scope for increased use among growing socioeconomically mobile populations, and the role of multiple socioeconomic and cultural stratifiers (income, education, caste/tribe status, etc) as risk determinants. [3] [4] [5] [6] Several studies have shown inverse gradients in tobacco use in India (with the exception of cigarette use) with generally greater use among poor, less educated and disadvantaged caste and tribe groups. 4, 5, [7] [8] [9] [10] The noted patterns may be attributed to differences in the penetration of tobacco control policies and variations in awareness about the health consequences of tobacco use. Tobacco use disparities have also been linked to differentials in uptake among adolescents, type and quality of products used and patterns in the cessation of use, with education, social norms, and cultural practices being important drivers. 8, 9 Little is known about changes in tobacco use over time by socioeconomic status (SES) in India. This evidence is important from three perspectives. First, economic growth, rising incomes and urbanization have increased access to tobacco products, for example, cigarettes are becoming more affordable across social strata. This may manifest in earlier initiation and access to tobacco products, which could vary by income or education. 6, 7, 11, 12 Second, increases in innovative marketing, packaging and promotion of tobacco products may differentially impact vulnerable populations. For instance, tribal populations may respond to innovative marketing by switching from traditional tobacco products (eg, snuff, hookah, kimam) to mass-market forms of tobacco (eg, bidis and cigarettes). 13, 14 Finally, in other contexts, nearly half of premature mortality between SES groups has been attributed to tobacco use. 15 In India, where multiple forms of tobacco exist, social patterning of tobacco will be an important driver of inequalities in morbidity and mortality from noncommunicable diseases (NCDs) going forward. Tracking changes in the socioeconomic inequalities in tobacco use may aid in understanding the directions of this change, thereby identifying gaps in existing interventions in order to avert future disease burdens.
This study was conducted to assess the direction of trends in socioeconomic inequalities in tobacco use in India since 2000. Using nationally representative household level data, we examined changing trajectories of socioeconomic patterning in the prevalence and volume of bidi, cigarette and smokeless tobacco use in the country.
Methods

Data and Study Setting
We utilized data from three waves of the Consumer Expenditure Surveys, conducted by the Indian National Sample Survey Organization (NSSO) 16 Survey data were collected through face-to-face interviews with the head of the household. In case of his/her nonavailability, information was collected from any knowledgeable member of the household. Detailed data on consumption, including more than 350 food and non-food items, are available in the surveys. All data are available at the household level with information on individual members unavailable. Informed consent was obtained by the survey and identifiers were not available in the data.
Variables
Main outcomes in the analysis were any household tobacco use and volume of tobacco use (in number of sticks for cigarette/bidi and grams for smokeless use) based on purchases within a 30-day recall period. The National Sample Survey collects data on tobacco use at the household level only. In India, tobacco is consumed in multiple forms including bidi, cigarette, leaf tobacco, snuff, hookah tobacco, cheroot, zarda (flavored tobacco blending tobacco leaves, sweeteners and other compounds), kimam (chewing tobacco used in betel leaves) and surti (dried tobacco leaves consumed with lime) and other tobacco products. We focused the analysis on three key tobacco products used in India (cigarettes, bidis and smokeless). These three products comprised nearly 97% of all tobacco-consuming households. 9 Smokeless tobacco included snuff, zarda, kimam and surti, and the survey definitions of smokeless tobacco have remained constant over time. Given the possibility of use of multiple tobacco products in the same household or even by the same consumer, we analyzed trends in exclusive use of tobacco products separately from use of multiple or any tobacco product.
Three key household-level socioeconomic stratifiers were considered-expenditure quartiles, education and caste/tribe status. Expenditure quartiles provide the best proxy for income or living standards of households in the Indian context and are used frequently given large populations in non-formal employment. 17, 18 Consumption expenditure was classified by quartiles with Q1 representing the poorest 25% households and Q4 representing the richest 25% households. For ascertaining the highest educational attainment for the household, information on highest year of schooling for any household member was used to classify households as "illiterate households," "households with at least one primary schooled member," "households with at least one middle schooled member," "households with at least one high schooled member," and "households with at least one graduate." Self-reported household caste or tribe affiliation was classified as "general," Scheduled Caste (SC), Scheduled Tribe (ST), and "Other Backward Classes" (OBC). SCs, STs, and OBCs are "special groups" identified by the Indian government for affirmative action in education and other development policy, with general castes including the remaining population.
We adjusted for household size, mean age, gender composition, employment status (regular/salaried, self-employed agricultural, self-employed non-agricultural, casual laborers and others), religion (Hindu, Muslim, Christian and others) and area of residence (rural or urban) as covariates in the analysis.
Analysis
Prevalence of exclusive cigarette, bidi and smokeless tobacco use were estimated along with use of any and multiple tobacco products by SES for the three survey rounds. We examined trends in consumption among households that reported prevalence and volume of tobacco use. Two-Part-Models were used to estimate trends in volume adjusted for potential selection bias from non-reporting of outcome by non-users. 17, 18 This approach also corrected for skewness in the distribution of tobacco use in the sample. Two-Part-Models is estimated in two stages: first part (Part-I) is estimated as logistic regression by using full sample with dummy dependent variables having values "0" or "1." This provides estimates on the probability of positive outcome. The second part (Part-II) is estimated as semi-log regression using the sample with only positive outcomes as continuous variable. Using the Two-Part-Models we estimated (1) the probability of households consuming tobacco (equation 1.1) and (2) the volume of consumption, conditional on reported tobacco use (equation 1.2). To examine the trends in prevalence and volume of consumption across our main predictors (wealth quintile, caste and education groups), we estimated interactions between the three SES categories and survey years using pooled data. We also adjusted the results for other SES features as outlined in the above paragraphs and used state level fixed effects to control state-specific characteristics. . . . .
. . Where Y it = tobacco product for household "i" at time "t," d t = time dummy (t 1 = 2005, t 2 = 2012), "Q1"-"Q3" are three expenditure quartiles (with reference: richest 25%), "E1"-"E4" are four education groups (with reference: graduate and above) and "C1"-"C4" are three caste groups (with reference: other). "Q it. d t " are interaction terms between expenditure quartiles and time periods. Similarly, "E et. d t " and "C it. d t " are interaction terms between education and caste groups and time periods, respectively. The interaction terms estimate relative changes in tobacco use for disadvantaged households relative to the most advantaged households; the constant "α" represents tobacco use for the richest, graduate and above and other caste in the reference year (2000). "ε it " ("μ it ") represents usual error term while η j (ν j ) is an additional error term representing fixed-effects in the respective equations. All other covariates are represented by the vector X. For any and multiple tobacco products, only trends by prevalence were estimated due to differences in reporting units for volume estimates. All analyses were conducted using STATA/ic v.12.1. 
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Discussion
Our findings show that SES patterns have persisted over the last decade in India with inverse relationships between measures of socioeconomic disadvantage and tobacco use (except for cigarettes).
In addition, three salient findings emerge. First, we found a sharp decline (9%-10%) in bidi use across all SES populations. Second, smokeless tobacco use has increased over the last decade across all socioeconomic groups. And finally, we found some evidence of increased uptake of cigarettes among lower SES groups, even as overall cigarette use has remained largely unchanged. Tobacco prevention and control policies in India have largely focused on awareness and behavior change campaigns, with much weaker implementation of more effective population level interventions such as taxation increases and the banning of smoking in public places. 2, 3, [19] [20] [21] [22] [23] [24] [25] [26] For instance, until recently taxation only accounted for 38% of the price of cigarettes and 9% of bidis in India, which is significantly lower than the WHO recommendation of 70%. 27, 28 The new national government of India has increased tax on cigarettes. 29 However, there remains a substantial price differential between premium and economy cigarette brands, encouraging product substitution, and bidis continue to be subject to very low taxation. In 2009-2010, one in three employees in India reported being exposed to second hand smoke at their workplace. 20, 30 Simulation of tobacco interventions has shown that 1 million myocardial infarctions (MI) and 0.6 million stroke deaths in India could be averted over the next decade if taxation on cigarettes was increased by 300%. 20 We found persisting socioeconomic inequalities in tobacco use. This raises a question about whether tobacco control interventions are reaching the most disadvantaged populations. A literature review on the equity dimensions of smoking from developed countries has shown poorer populations to be more sensitive to pricing in tobacco interventions. 31, 32 Little evidence exists that examines this in low and middle income countries like India where the burden of tobacco and socioeconomic disparities in health are areas of concern. Our findings that show declines in bidi use and increase in cigarette use among lower SES groups indicate a potential switch (substitution effect) as cigarettes may have become more affordable and attractive to use compared to bidis. [33] [34] [35] More evidence is needed to examine whether disadvantaged households are becoming "new markets" for cigarette use.
Evidence is also needed to investigate the substantial growth in smokeless tobacco use in India. We found an increase in smokeless tobacco use over time. Smokeless tobacco declined between 2000 and 2005, with not much decline after 2005. This is contrary to expectations of the impact of tobacco control policies introduced after 2004 on smokeless tobacco consumption. This trend may be attributed to the fact that smokeless tobacco products do not receive adequate attention in tobacco control policies in India due to the absence of clear negative externalities as from exposure to second hand smoke from smoked tobacco forms and lower public awareness about health harms of smokeless tobacco. 14, 36, 37 The Food Safety and Standards Authority of India (FSSAI) issued a notification prohibiting the use of nicotine and tobacco in food products. 38 However, the effectiveness of this ban and interventions to ban the production and consumption of smokeless tobacco across Indian states needs to be evaluated for impacts on prevalence and socioeconomic patterning of use.
Strengths and Limitations
This study used data from repeated cross-sectional surveys (National sample surveys) with comparable data on tobacco consumption over 12 years. These surveys provide nationally representative data on tobacco use along with type and volume consumed. No other survey provides the potential for time-trend comparison. 32 While the Global Adult Tobacco Surveys (GATS) 30, 39 provides tobacco use data for individuals, it has only been conducted once in India (2009) (2010) and hence trends over time cannot be assessed. Consumption information from the National Sample Surveys focusing on households have greater policy relevance as a majority of the economic and healthcare burden of chronic diseases in India is borne by households. Unlike surveys that use information on SES from asset scores, this survey also uses consumption expenditure to assess living standards, which has greater validity in the Indian context. 17 We acknowledge three main limitations. First, data on tobacco from households was self-reported and may suffer from social desirability bias. Since the survey reports prevalence and volume for households instead of individuals, estimates could not be directly compared with other Indian surveys. Second, our focus in the present analysis was exclusive use of tobacco products. Only 8% of the households reported use of multiple tobacco products; hence, this focus is unlikely to significantly influence findings. Third, the present analysis focused on examining trends for socioeconomic groups and did not investigate causes or determinants of these trends. These need further investigation through more in-depth assessments, focused on specific vulnerable groups. Finally, survey data was based on household-level information and did not examine the role of individual determinants, which play a role in the uptake of adverse health behaviors.
Conclusion
We found persistent SES patterning in tobacco use in India, with some evidence of relative declines in bidi use and relative increases in cigarette use among lower SES households. Substantial increases in smokeless tobacco use were also noted across all groups. These patterns indicate the need for strengthening the enforcement of tobacco control policies and monitoring comprehensive smoke-free legislations. Routine monitoring of inequalities in tobacco use is also required.
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